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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time nfiay be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C, § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent temn adjustment. See 37 CFR 1.704(b). 

Status 

1 )|3 Responsive to communication(s) filed on 27 October 2004 , 
2a)\3 This action is FINAL. 2b)S This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 

Disposition of Claims 

4) K Claim(s) 4-17 and 58-60 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) 4-17 and 58-60 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 15 October 2003 is/are: a)KI accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomi PTO-152. 

Priority under 35 U.S.C. § 119 

12)13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)n None of: 

1 Certified copies of the priority documents have been received. 

2. ^ Certified copies of the priority documents have been received in Application No. 09/361.624 . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1. The amendment filed on 10/27/2004 has been entered. 

Priority 

2. Acl<nowledgement is made of applicant's claim for domestic priority under 35 U.S.C. 
120, through utility application 10/391.648 filed 20 March 2003. 

Acknowledgment is made of applicant's claim for priority under 35 U.S.C. 1 19(a)-(d) 
based upon an application filed in Japan on 07 November 1997. A claim for priority 
under 35 U.S.C. 119(a)-(d) cannot be based on said application, since the eariiest filed 
U.S. application to which the pending application can claim continuation status under 35 
U.S.C. 120 was filed more than twelve months thereafter. It Is further noted that 
applicant has not filed a certified copy of the Japanese Application No. 9-322132, as 
would be required by 35 U.S.C. 119(b). 

Information Disclosure Statement 

3. The Information Disclosure Statement filed on 18 June 2004 has been considered. 

Claim Rejections • 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to mal^e and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 58-60 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claims 58-60 require that the substrate-exposed 
portions comprise a thickness. The application, as filed, makes clear that the "substrate- 
exposed portions" are portions of the surface of the substrate. Thus the "substrate- 
exposed portions" are two-dimensional in nature and have no thickness. Note 
application at the abstract, figures IB and 1C, and paragraphs 17 and 22-24. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 4,6,8,10, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Takeuchi et al. (5,239,188). 

A. With regard to claim 4,6,8,10, and 13, Takeuchi et al. discloses a group III nitride 
compound semiconductor device comprising a substrate 1 , a buffer layer 2 formed on 
said substrate 1 into an island pattem such as a dot pattern, a striped pattern, or a grid 
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pattern such that substrate-exposed portions are fomned in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 <1 , 0 ^1 ^ , 0 ^1 +y1 ^ , fonned on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2ln1.x2.y2 N, 
wherein 0 ^ ^ , 0 ^ ^ , 0 ^+y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of said 
first group III nitride confound semiconductor, a device layer (marked "p-GaN single 
crystal" in figure 5) made of gallium nitride group compound semiconductor which is 
formed on said second group III nitride compound semiconductor, wherein said first 
group III nitride compound semiconductor (seen as part 3 as seen in figure 4C) is 
formed into an island pattern (the same pattem as buffer layer 2) comprising any of a 
dot pattem, a striped pattern, and a grid pattern by etching, and wherein said second 
gallium nitride group compound semiconductor is formed by lateral growth above said 
substrate-exposed portions, said substrate 1 is made of at least one of sapphire, silicon, 
and silicon carbide, in this case, silicon, and wherein said first group III nitride 
compound semiconductor layer (recall that this is part 3 as seen in figure 4C) and said 
second group III nitride compound semiconductor layer (recall that this is the portion of 
part 3 shown in figure 4D that is grown onto the first group III nitride compound 
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semiconductor) have the same composition ratio. Note figures 4A-4D, 5, and column 6 
lines 5-56 of Takeuchi et al. 

Claims 5,7.9,11, and 12 stand rejected under 35 U.S.C. 102(b) as being anticipated 
by Takeuchi et al. (5,239,188). 

B. With regard to claim 5, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an Island pattern such as a dot pattem, a striped pattern, or a grid 
pattern such that substrate-exposed portions are fomied in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 <1 , 0 ^1 ^ , 0 ^1 +y1 <1 , formed on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2lni.x2-y2 N, 
wherein 0 ^ <1 , 0 ^2 ^ , 0 ^+y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor, wherein said first group III nitride 
compound semiconductor (seen as part 3 as seen in figure 4C) is formed into an island 
pattern (the same pattern as buffer layer 2) comprising any of a dot pattern, a striped 
pattern, and a grid pattern by etching. Note figures 4A-4D, 5, and column 6 lines 5-56 of 
Takeuchi et al. 
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C. With regard to claim 7, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an island pattem such as a dot pattem, a striped pattern, or a grid 
pattern such that substrate-exposed portions are formed in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 ^ , 0 ^1 <1 , 0 ^1 +y1 ^ , fonned on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2lni.x2-y2N, 
wherein 0 ^ ^ , 0 ^ ^ , 0 ^■•-y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer pattems 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor, wherein said second gallium nitride 
group compound semiconductor is formed by lateral growth above said substrate- 
exposed portions. Note figures 4A-4D, 5, and column 6 lines 5-56 of Takeuchi et al. 

D. With regard to claim 9, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an island pattem such as a dot pattern, a striped pattern, or a grid 
pattern such that substrate-exposed portions are formed in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 <1 , 0 ^1 ^ , 0 ^1+y1 ^ , fomied on said buffer layer 2, and a second 
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group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2ln1.x2.y2 N, 
wherein 0 ^ ^ , 0 ^ ^ , 0 ^+y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor, wherein said substrate 1 is made of 
at least one of sapphire, silicon, and silicon carbide, in this case, silicon. Note figures 
4A-4D, 5, and column 6 lines 5-56 of Takeuchi et al. 

E. With regard to claim 1 1 , Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 fonned on said 
substrate 1 into an island pattern such as a dot pattern, a striped pattern, or a grid 
pattern such that substrate-exposed portions are formed in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 <l , 0 ^1 ^ , 0 ^1 +y1 ^ , formed on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2lni.x2-y2 N, 
wherein 0 ^ ^ , 0 ^2 ^ . 0 ^-i-y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
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said first group III nitride compound semiconductor, wherein said buffer layer 2 
comprises at least one of AUaGai-xs N, wherein 0 ^3 ^ , and Alx4Gay4lni.x4-y4 N, wherein 
0 ^4 ^ , 0 ^4 ^ , 0 ^4+y4 ^ , having an arbitrary composition ratio, in this case, 
Alx3Gai.x3 N with x3 being 1 . Note figures 4A-4D, 5, and column 6 lines 5-56 of TakeuchI 
etal. 

F. With regard to claim 12, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an island pattern such as a dot pattern, a striped pattern, or a grid 
pattem such that substrate-exposed portions are fomied in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 ^ , 0 ^1 ^ , 0 ^1 +y1 ^ , formed on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2lni.x2-y2 N, 
wherein 0 ^ ^ , 0 ^2 ^ , 0 ^+y2 <^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor, wherein said first group III nitride 
compound semiconductor laver (recall that this is part 3 as seen in figure 4C) and said 
second group III nitride compound semiconductor layer (recall that this is the portion of 
part 3 shown in figure 4D that is grown onto the first group III nitride compound 
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semiconductor) have the same composition ratio. Note figures 4A-4D. 5, and column 6 
lines 5-56 of Takeuchi et al. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 14 and 16 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takeuchi et al. (5,239,188). 

With regard to claim 14, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an island pattem such as a dot pattem, a striped pattern, or a grid 
pattern such that substrate-exposed portions are formed in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 ^ , 0 ^1 ^ , 0 :^1 +y1 ^ , formed on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2ln1.x2.y2 N, 
wherein 0 ^ ^ , 0 ^ ^ , 0 ^+y2 ^ , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
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buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor. Takeuchi et al. does not explicitly 
disclose that said first group III nitride compound semiconductor layer has a thickness of 
500 A to 2000 A. 

With regard to claim 16, Takeuchi et al. discloses a group III nitride compound 
semiconductor device comprising a substrate 1 , a buffer layer 2 formed on said 
substrate 1 into an island pattern such as a dot pattern, a striped pattern, or a grid 
pattern such that substrate-exposed portions are formed in a scattered manner, a first 
group III nitride compound semiconductor (part 3 as seen in figure 4C) AlxiGayilni.xi.yi N, 
wherein 0 ^1 ^ , 0 ^1 ^ , 0 ^1 +y1 <!\, fomied on said buffer layer 2, and a second 
group III nitride compound semiconductor (the portion of part 3 shown in figure 4D that 
is grown onto the first group III nitride compound semiconductor) Alx2Gay2lni.x2-y2 N, 
wherein 0 ^ ^ , 0 ^ <1 , 0 ^+y2 <1 , which causes epitaxial growth from at least an 
island of said first gallium nitride group compound semiconductor serving as nuclei, said 
second group III nitride compound semiconductor keeps a gap (the gap is filled by 
buffer patterns 2) to said substrate-exposed portions and connects adjacent ones of 
said first group III nitride compound semiconductor. Takeuchi et al. does not explicitly 
disclose that said substrate-exposed portions are wider than said first group III nitride 
compound semiconductor layer formed in an island pattern. 

Thus, Takeuchi et al. discloses a semiconductor memory with all the limitations of 
claims 14 and 16 except that the first group III nitride compound semiconductor layer 
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have a thickness of 500 A to 2000 A, and that the substrate-exposed portions are wider 
than said first group III nitride compound semiconductor layer formed in an island 
pattern. Note figures 4A-4D, 5, and column 6 lines 5-56 of Takeuchi et al. Although 
Takeuchi et al.'s device does not teach the exact thickness of the first group III nitride 
compound semiconductor layer and width of the substrate-exposed portions as that 
claimed by Applicant, the thickness, and width differences are considered obvious 
design choices and are not patentable unless unobvious or unexpected results are 
obtained from these changes. It appears that these changes produce no functional 
differences and therefore would have been obvious. Note In re Leshin, 125 USPQ 416. 

B. Claims 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takeuchi et al. (5,239,188). 

Takeuchi et al. discloses a semiconductor memory with all the limitations of claims 
15 and 17, note the reasoning regarding base claim 4 in section 7-A, above, except that 
the first group III nitride compound semiconductor layer have a thickness of 500 A to 
2000 A, and that the substrate-exposed portions are wider than said first group III nitride 
compound semiconductor layer fomied in an island pattem. Note figures 4A-4D, 5, and 
column 6 lines 5-56 of Takeuchi et al. Although Takeuchi et al.'s device does not teach 
the exact thickness of the first group III nitride compound semiconductor layer and width 
of the substrate-exposed portions as that claimed by Applicant, the thickness, and width 
differences are considered obvious design choices and are not patentable unless . 
unobvious or unexpected results are obtained from these changes. It appears that 
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these changes produce no functional differences and therefore would have been 
obvious. Note In re Leshin, 125 USPQ 416. 

Response to Arguments 

7. Applicant's arguments filed 10/27/2004 have been fully considered but they are not 
persuasive. 

It is argued, at page 9 of the remarks, that, "In fact, the Examiner does not even 
allege that Takeuchi teaches or suggests that second group III nitride compound 
semiconductor keeps a gap to said substrate-exposed portions." Beginning with paper 
#13, mailed 11/05/2002, in application #09/633,854 (applicant's docket #F00-2 15- 
USDIV), the examiner has consistently maintained that "said second group III nitride 
compound semiconductor keeps a gap (the gap is filled by buffer patterns 2) to said 
substrate-exposed portions." The last time the examiner put forth this fact was in the 
instant case, in the paper mailed 07/27/2004, with regard to claim 5 in section 7B, again 
with regard to claim 7 in section 7C, with regard to claim 9 in section 7D, with regard to 
claim 1 1 in section 7E, with regard to claim 12 in section 7F, and with regard to claims 
14 and 16 in section 8. However, in the paper mailed 07/27/2004, the examiner rejected 
claims 4,6,8,10, and 13, under the misapprehension that independent claim 4 did not 
require the second group III nitride compound semiconductor to keep a gap to said 
substrate-exposed portions. Due to this error it proves necessary to send a second non- 
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final rejection, properly reciting all limitations of claim 4 and pointing out the presence of 
these limitations in the device disclosed by Takeuchi. 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas L Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Infomiation regarding the status of an application may be obtained from the Patent 
Application Infomiation Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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